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Packaging (1) for a packed beatable material, in 
particular microwavable, comprising at least one 
sealing region (5), which opens on exceeding a given 
Internal pressure. The or each such sealing region 
comprises at least one pre- determined flow section (7, 
9) with a restriction (9) for the packaging contents 
and a point (7), facing the interior of the packaging. 
A channel-like triangular or stellate perforation or 
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Packaging (1) for a packed heatable material, in particular microwavable, comprising at least one sealing region (5), which 
opens on exceeding a given internal pressure. The or each such sealing region comprises at least one pre-determined flow 
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Abstract 

A packaging (1) for a material that can be heated, especially microwave-heated. In 
the packaged state, which packaging has at least one sealing region (5) which 
becomes locally permeable when a predetermined internal pressure is exceeded. 
The or each sealing region of such a kind has at least one intended passage 
region (7, 9), which comprises a choke (9) for the contents of the packaging and an 
apex (7) pointing towards the interior of the packaging. As the choke there is used a 
channel-like, triangular or star-shaped interruption or cut-out. 



(Figure 1) 
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A packaging and a sealing tool for the production thereof 



Description 

The invention relates to a packaging according to the preamble of claim 1 and also to a 
sealing tool for the production thereof. 

Packagings for goods - especially food - to be heated inside the packaging are known. 
In particular, the mass spread of microwave devices has resulted in virtually anyone 
being able to prepare for themselves hot snacks or proper hot meals or even popcorn or 
the like directly in the packaging, without having to use (and afterwards wash) cooking 
vessels or other containers for the purpose. 

The problem is also known that such packagings have a tendency to burst (so-called 
"exploding") because of the heating and associated expansion of the contents, which is 
not only an annoyance but can also be dangerous, in certain applications, and up to a 
certain extent, it is possible to deal with that problem by over-dimensioning the 
packaging. However, such over-dimensioning naturally has considerable 
disadvantages, inter alia a greater use of packaging materials and of transportation and 
storage space. Attempts have therefore already been made at finding special packaging 
arrangements by means of which it is possible to deal with the problem of the packaging 
exploding in uncontrolled manner when the contents are heated. 

Such a packaging arrangement is described in EP 0 661 219 B1. By means of a multi- 
part arrangement, which includes a film provided with cuts and a layer associated 
therewith made from a pressure-sensitive adhesive agent, it is possible, in the case of 
such an arrangement, on the one hand, for a certain positive pressure to be built up 
(bringing out about a reduction in the cooking time) and, on the other hand, for an 
inadmissibly high positive pressure to escape in controlled manner. The complicated 
multi-layer arrangement is. however, relatively costly to produce and also results in 
limitation of the possible uses. 
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The invention is accordingly based on the problem of providing a simple and 
economically produced packaging of the generic kind wherein no uncontrolled explosion 
can occur when the contents are heated. 

The problem is solved by a packaging having the features of claim 1 . There is 
furthermore proposed a sealing tool by means of which such a packaging can be 
produced in simple manner. 

The invention includes the basic idea of retaining the principle, which has proven itself in 
mass-production and is extremely economical, of the packaging closure being in the 
form of a simple sealed seam and of allowing positive pressure inside the packaging to 
escape through that sealed seam in controlled manner. The invention furthermore 
Includes the idea of providing, within the sealed seam, regions through which the 
positive pressure can escape locally. Those regions are also referred to hereinbelow as 
desired passage regions. 

Finally, the invention includes the idea of forming those desired passage regions with a 
contour which Includes an apex. A positive pressure which builds up in the packaging 
on heating has an especially effective action at such an apex, where it brings about local 
separation of the sealing, while the sealed seam in the regions away from the apex 
remains tightly sealed. In a certain sense the invention accordingly utilises. In inverse 
manner, the principle - used in the case of tools of many kinds - of maximising the 
surface pressure. 

In an embodiment to which special preference is given because of its widespread use in 
practice, the packaging is a tubular bag having two sealing regions located opposite one 
another, each of which has at least one intended passage region formed with an apex, 
especially two to four intended passage regions of such a kind. In particular, such a 
tubular bag can be formed in especially simple manner by the sealing too! which is 
likewise proposed. It is also possible for only one of the sealing regions to be formed in 
that manner. The invention is, however, equally well suited to stand-up bags, wherein, 
for example, only the upper closure seam or top sealed seam is formed in accordance 
with the invention. 
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There is preferably arranged, behind the or each apex, a channel-like interruption in the 
course of the sealed seam, at the outer edge of the packaging. A gas present in the 
packaging under an inadmissibly high positive pressure can then escape Into the 
atmosphere in controlled manner through that channel or gap in the "regular** course of 
the sealed seam. The dimensioning of the gap or channel depends upon the material to 
be packaged and must of course ensure that no liquid or finely particulate packaging 
contents (or at most only a small amount thereof) pass through to the outside. In the 
case of relatively coarse packaging contents (for example, pulses, popcorn or the like), 
the channel can therefore be wider than in the case of finely particulate material. The 
said channel consequently functions as a choke for the packaging contents. 

In especially advantageous manner, the sealing region is formed using a sealing film of 
reduced sealed seam strength. Such sealing films have been in use for a long time and 
will be familiar to the person skilled in the art; they allow especially good control of the 
tearing open of the packaging in the intended passage regions. 

As regards the form of the apex and, in general, of the sealed seam which opens locally 
in controlled manner there are no particular limitations, provided that regions are 
nevertheless present wherein the effect of the force of the internal pressure in the 
packaging is substantially greater than in the rest of the course of the sealed seam. 
There may accordingly be provided apexes that are formed by two straight sealed seam 
edges meeting one another at an acute angle or by curved sealed seam edges 
converging towards one another. The increased tear-open forces which are essential in 
the context of the invention occur even at "apexes" that are rounded off with a small 
radius of curvature. 

In the apex region, the width of the sealed seam provided with the contour according to 
the invention is, especially, smaller compared to the rest of its course. As a result, the 
adhesive force of the PEEL sealing film in those regions is brought to a precise, pre- 
adjustable value. Accordingly, taking into account the specific contour of the intended 
passage region, it is possible for exactly controlled local opening of the sealed seam to 
be achieved when a predetermined internal pressure is reached in the packaging. 
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In accordance with one embodiment, the interruption serving as the choke is an 
especially triangular, round or star-shaped cut-out. 

The cut-out is provided at least in a lidding film, there being associated with a sealing 
region - especially a triangular or star-shaped sealing region - surrounding the cut-out a 
sealing region which is raised with respect to a film located on the other side of the cut- 
out or pierced film or with respect to an associated tray base. In that embodiment it is 
advantageous that a film, especially a lidding film, can be so applied to a tubular bag 
packaging or a tray container that a cut-out in that lidding film, which may also be a 
tubular bag side wall film advantageously located at the top, can be arranged on a 
dividing wall sub-dividing the packaging into a plurality of sub-regions and sealed there 
- at its surrounding region - to the lidding film. In the event of positive pressure 
occurring, the seal surrounding the cut-out, that is to say the especially triangular or star- 
shaped sealing region, would accordingly be peeled open so that a positive pressure 
brought about in the packaging can escape through the cut-out provided at least in the 
lidding film. In accordance with the invention there is also provided a cut-out in the 
raised sealing region, that is to say, for example, in a dividing wall sub-dividing the 
packaging into different individual regions, provided that this is allowed by the contents 
of the packaging. Of course, if several dividing walls are present, there may also be 
several cut-outs both in the lidding film and also in the associated dividing wall sealing 
region. 

There is likewise provided in accordance with the invention, in the case of a packaging in 
the form of a container tray, a raised sealing region in the fomri of a hollow column which 
is open to the outside and which rises up from the tray base, the triangular or star- 
shaped sealing region which surrounds the cut-out being sealed to the hollow column. 
Of course, the hollow column can also have a triangular, round or star-shaped cut-out so 
that a positive pressure can also escape to the outside through the hollow column as 
soon as the seal provided with an apex has been broken. 

From a process point of view, the cut-out can be made by piercing the lidding film with a 
spike when it is being applied to the hollow column or dividing wall. Sealing of the lidding 
film takes place around the spike, ensuring that the interior of the container is sealed off. 



CA 02470054 2004-06-11 



.5- 

In accordance with a further embodiment of the invention, the cut-out is provided in a 
sealing region adjacent to the tray side wali. This especially simple embodiment is 
extremely advantageous when the packaging has only one internal volume which Is not 
separated from a further Internal volume of the packaging by a dividing seal. The cut-out 
can accordingly be arranged in a rim of the tray container. 

In accordance with the invention, the cut-out projects, by at least one apex of a triangle 
or star, beyond a notional line formed by connecting, in a straight line, the inner 
boundaries, adjacent to the apex projecting into the interior of the packaging, of the 
sealing region closing off the packaging, that is to say of the main sealed seam. This 
embodiment ensures that a positive pressure can escape through the cut-out in all 
cases, that is to say even in the case of very strong sealing in the main sealing region, 
which ensures reliable sealing-off of the packaging. The cut-out, as already described 
hereinbefore, can be provided at least in a lidding film. It can, however, also be cut out 
through the lidding film and the film adjacent thereto or the tray region adjacent thereto. 
It is possible to adjust or predetermine the extent to which a positive pressure can 
escape from the packaging by means of the number and size of the cut-outs. 

In accordance with a further embodiment of the invention, the apex projecting into the 
interior of the packaging, including the associated channel-like interruption and/or cut- 
out, is arranged at least partly in the sealing region to the outside of the notional line, 
with regions of the sealing region that are located to the side of the apex and that are in 
communication with the interior of the packaging being unsealed. 

In especially advantageous manner, it is possible by means of that embodiment to use a 
tray container having a conventional sealing rim. In that case, sealing of the lidding film 
is so performed that, in the region of the apex, only part of the sealing rim of the tray 
container is actually sealed to the lidding film. Of course, sealing Is ensured in an outer 
region of the sealing rim so that the sealing-off of the packaging is ensured in all cases 
provided that positive pressure does not come about in the packaging. 

In accordance with a further embodiment of the invention, the interruption serving as the 
choke, especially a channel-like interruption and/or cut-out, widens out in the direction of 
the outer edge of the packaging. By that means it is ensured that gas or steam, which 
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has resulted in peeling of the apex-shaped sealing region because of the occurrence of 
positive pressure, itself undergoes pressure-reduction as it emerges. The jet-like 
emergence of hot gas or steam is consequently avoided because the steam can 
undergo pressure-reduction in a region of widening in the interruption. 

The features of the proposed sealing tool are largely derived from the packaging 
features described hereinbefore. In a preferred embodiment, the basic body is of 
substantially parallelepipedal shape having behind the or each apex an intenruption 
bridged by the apex and a width in the plane of action which is greater than the wall 
width of the apex. 

Advantages and useful features of the invention will be found from the subordinate 
claims and from the following description of a preferred exemplary embodiment referring 
to the Figures, wherein: 

Fig. 1 is a diagrammatic top-view of a tubular bag having crosswise sealing in 
accordance with the invention; 

Fig. 2 is a perspective view of a sealing tool for producing the tubular bag 
according to Fig. 1; and 

Figs. 3-5 show three different embodiments of a tray packaging having a sealing rim 
formed in accordance with the Invention, in each case in perspective view at 
an angle from above; 

Figs. 6-10 show five different embodiments relating to a possible arrangement of a 
triangular or star-shaped seal together with a corresponding cut-out in at 
least one lidding film and/or associated container. 

Fig. 1 is a diagrammatic view of a tubular bag 1 in which there is packed, for example, 
food that can be heated in a microwave and that has a non-iiquid consistency (pulses, 
popcorn etc.). The tubular bag 1 is formed by putting together, to form a ring, and 
longitudinally sealing, a packaging film conventionally used for that purpose, having a 
longitudinal sealed seam 3 and two crosswise sealed seams 5 located opposite one 
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another and oriented substantially parallel to one another. The crosswise sealed 
seams 5 are formed using so-called PEEL films of reduced sealed seam strength. Such 
PEEL films are also known per se and therefore do not need to described in greater 
detail. 

The crosswise sealed seams 5 have a mutually congruent shape, in each case two 
sealed seam apexes 7 extending out from the substantially rectilinear course of the 
sealed seam, in the direction of the interior of the tubular bag 1 . In the region of the 
apexes, the width of the sealing region (the sealed seam) is much less than in its 
rectilinearly oriented regions (for example, approximately 30 % of the width thereof). 

The included angle between the two edges forming the apex 7 is approximately 50**, but 
the invention can also be carried out using other angles. Moreover, altematively, the 
apex could be also be formed by the convergence of two curved sealed seam regions 
and even slightly rounded off (with a very small diameter). It is likewise not necessary 
for the apex to project from an otherwise rectilinearly oriented sealed seam but rather 
the rest of the course of the sealed seam can also be curved or otherwise irregular. 

In the rectilinear course of the crosswise sealed seams 5 there is formed, in alignment 
with each of the apexes 7, a gap 9 in the sealed seam which functions as a channel 
between the interior of the bag and the atmosphere, which channel is dosed off by the 
apex 7 when the tubular bag 1 is in its delivery state. When, as a result of heating the 
contents of the tubular bag ^, a positive pressure exceeding a certain magnitude is built 
up, that pressure firstly causes the film surfaces sealed to one another at the outermost 
sealed seam apex 7 to come apart, that is to say causes the crosswise sealed seam to 
tear open. The gas under positive pressure in the interior of the tubular bag then enters 
the apex undercut region 11 and from there emerges into the atmosphere through the 
channel 9 in desirable manner, as a result of which uncontrolled bursting ("exploding") of 
the tubular bag is prevented. 

Fig. 2 shows a sealing tool 13 for producing the tubular bag according to Fig. 1 . The tool 
has a substantially parallelepipedal basic body 15. in which there are provided, close to 
the ends, two gaps 21 in the basic body, each of which is bridged by a tool apex 19. 
The tool apexes 19 on the one hand ensure the mechanical integrity of the sealing tool 
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as a whole and on the other hand serve as a forming means for the sealed seam 
apexes 7 of the crosswise sealed seams 5 of the tubular bag 1 (Fig. 1). 

In a manner known perse, the sealing tool 13 is pressed onto the placed-together layers 
of the bag film and joins them to one another along its active surface 17. Because the 
upper surfaces of the tool apexes 19 lie in the same plane as the active surface 17 of the 
basic body 15. they act fully as part of the active surface and produce the sealed seam 
apexes and their undercuts, and the presence of the gaps 21 in the basic body results in 
the formation of the gaps (channels) in the sealed seam of the tubular bag. 

Figures 3 to 5 show three different embodiments of a tray packaging, in each case in 
perspective view at an angle from above. The first embodiment comprises a base 
tray 22 made from plastics material and produced, for example, by deep-drawing a 
plastics film. The tray has a surrounding sealing rim 23 onto which a sealing film can be 
sealed to close off the interior 24 of the packaging. At one end face, the sealing rim 23 
has two apexes 7 spaced apart from one another and each facing the packaging 
interior 24. to the front of each of which there is arranged a channel 9 serving as a choke 
for the contents of the packaging. The channel 9 is, in each case, obtained by means of 
a cut-out in the sealing rim 23. That cut-out can be obtained before, after or while the 
sealing film is being sealed in place. The sealing film preferably extends over the entire 
sealing rim 23, up to the outermost edges thereof. In the case of this embodiment, the 
corresponding sealing tool can be formed in very simple and customary manner, for 
example as a rectangular frame having a planar sealing surface. In particular, it is not 
necessary for the sealing tool to be provided with apexes in accordance with the 
embodiment according to Figure 2. 

In the embodiment according to Figure 4, the passages 9 arranged in front of the 
apexes 7 are in the form of approximately circular cut-outs, through which the steam that 
is formed on heating of the contents of the packaging can escape to the outside. The 
cut-outs 9 are of course so dimensioned that any emerging packaging contents are 
retained. To that extent the circular cut-outs 9 likewise constitute chokes for the 
packaging contents. In other respects the embodiment according to Figure 4 
corresponds to that according to Figure 3. 
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In the embodiment according to Figure 5, the sealing rim 23 and its inwardly projecting 
apexes 7 are predetermined by appropriate formation of the side walls of the base 
tray 22. In this case too, a channel corresponding to channel 9 according to Figure 1 
can also, preferably, be arranged in front of the apexes 7. That channel can, in Figure 5, 
likewise be obtained by appropriate formation of the end-tece side walls of the base 
tray 2. 

Figure 6 shows a crosswise or main sealed seam 5 having a sealed seam apex 7 
arranged thereon. The sealing region of the sealed seam apex 7 surrounds a gap 9 in 
the sealed seam. The gap 9 in the sealed seam is in the form of a cut-out. The sealed 
seam apex 7. including the cut-out 9, is so arranged that, in the event of positive 
pressure escaping, no weakening of the main sealed seam 5 occurs. It is possible, 
using an appropriate closure, to re-close the opening then present as a result of the cut- 
out 9, if so desired. 

Figures 7 and 8 show a main sealed seam 5, spaced away from which there is provided 
a sealed seam apex in the form of a triangle (Figure 7) and a star-shaped sealed seam 
apex (Figure 8). The sealing regions 7 in question are provided spaced away from the 
main sealed seam 5. Those sealing regions 7 are. in accordance with the embodiment 
shown, sealed to a dividing wall, which divides the packaging into different 
compartments. In accordance with the invention, at least one apex of the sealing 
region 7 projects into each of the adjacent partial spaces of the packaging so that 
peeling open of the sealing 7 can start from each of the individual partial regions 
separately and independently of one another. It is consequently possible for a partial 
space having contents generating a large amount of steam or gas, for example contents 
having a high water content, which produces steam on heating, to peel open whereas 
another partial space, for example containing a dried material, continues to remain 
tightly sealed. 

In accordance with one embodiment, a sealing region 7 spaced away from the main 
sealing region 5 can also be arranged on a hollow column. In that case the hollow 
column likewise has a cutout 9, preferably of the relevant shape as also provided in the 
lidding film. 
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Figure 9 shows an embodiment of the invention in which the sealed seam apex 7 is 
partially recessed in the main sealing region 5. In that embodiment it is essential that at 
least one apex of the cut-out 9 projects into the packaging interior. In accordance with 
the embodiment, the cut-out 9 therein extends beyond a notional line 25 formed by 
connecting, in a straight line, the inner boundaries 26, adjacent to the apex 7 projecting 
into the interior of the packaging, of the sealing region or main sealing region 5 closing 
the packaging. 

Figure 10 shows an embodiment, similar to that shown in Fig. 9, wherein an 
indentation 27 is provided in the main sealing region 5, into which the sealed seam 
apex 7 has been recessed. The cut-out 9 again projects into the interior of the 
packaging beyond the notional line 25. It is essential to that embodiment that unsealed 
regions are provided to the side of the apex 7 inside the indentation 27 and adjacent to 
the main sealing region 5. which unsealed regions are in communication with the interior 
of the packaging. In that manner, a positive pressure that comes about in the packaging 
can act unhindered on the sealed apex 7 and peel it open by the application of pressure 
to an extent such that a positive pressure can escape through the cutout 9. 

Finally, it should be mentioned that it can be advantageous for the two legs of the 
intended passage region defining the apex to be so angled off on the inside or outside 
that the width of the sealing in the foremost apex itself, that is to say in the longitudinal 
direction of the apex, also corresponds approximately to that in the rest of the region 
thereof. As a result it is ensured in all cases that the apex will be the first to open under 
pressure. Defined self-opening of the packaging is obtained. 

Carrying out the invention is not limited to this example but is also possible in a 
multiplicity of variants lying within the activity of the skilled person. In particular, the 
invention can be carried out using other tool shapes matched to desired forms of sealed 
seams and also in the case of packagings of other types in which the problems solved 
by the invention may occur. 

List of reference numerals 



1 tubular bag 



CA 02470054 2004-06-11 
- 11 - 



3 longitudinal sealed seam 

5 crosswise sealed seam 

7 sealed seam apex 

9 sealed seam gap (channel) 

1 1 apex undercut region 

13 sealing tool 

15 basic body 

17 active surface 

19 tool apex 

21 basic body gap 

22 (base) tray 

23 sealing rim 

24 packaging interior 

25 notional line 

26 adjacent inner boundary 

27 indentation 
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A packaging and a sealing tool for the production thereof 



Patent claims 

1 . A packaging (1 ) for a material that can be heated, especially microwave-heated, in 
the packaged state, which packaging has at least one sealing region (5) which 
becomes locally permeable when a predetermined internal pressure is exceeded, 
characterised in that 

the or each sealing region of such a kind has at least one intended passage 
region (7, 9), which comprises a choke (9) for the contents of the packaging and an 
apex (7) pointing towards the interior of the packaging. 

2. A packaging according to claim 1, 
characterised by 

formation as a tubular bag (1) having two sealing regions (5) located opposite one 
another, each of which has at least one intended passage region formed with an 
apex (7), especially two to four intended passage regions of such a kind. 

3. A packaging according to claim 1 or 2, 
characterised in that, 

in the case of formation with a (base) tray (22) and sealing film, the sealing rim (23) 
of the tray (22) has at least one apex (7) pointing towards the interior (24) of the 
packaging or tray. 

4. A packaging according to claim 3. 
characterised in that, 

the sealing rim (23) of the tray (22) is either prefabricated or is obtained by cutting 
before, after or while the sealing film is being sealed in place to form, in each case, 
the inwardly pointing apex (7). 
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5. A packaging according to one of claims 1 to 4, 
characterised in that 

with the or each apex (7) there is associated, at the outer edge of the packaging, a 
channel-iike interruption (9) in the course of the sealed seam (5), which 
interruption (9) serves as the choke for the packaging contents. 

6. A packaging according to one of the preceding claims, 
characterised in that 

the or each sealing region (5) of such a kind is formed using a sealing film of 
reduced sealed seam strength. 

7. A packaging according to claim 5 or 6, 
characterised in that 

the channel-like interruption (9) has a width in the range between 1 mm and 10 mm, 
especially between 3 mm and 6 mm. 

8. A packaging according to one of claims 1 to 4 or 6, 7, 
characterised in that 

the interruption (9) serving as the choke is an especially triangular, round or star- 
shaped cut-out (9). 

9. A packaging according to claim 8, 
characterised in that 

the cut-out (9) is provided at least in a lidding film, there being associated with a 
sealing region - especially a triangular, round or star-shaped sealing region - 
surrounding the cut-out a sealing region which is raised with respect to a film located 
on the other side of the cut-out or pierced film or with respect to an associated tray 
base. 

10. A packaging according to one of claims 8 or 9, 
characterised in that 

the cut-out (9) is provided in a sealing region bordering the tray side wall. 
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11 . A packaging according to one of claims 8 or 10, 
characterised in that 

at least one apex of a triangle or star of the cut-out (9) projects beyond a notional 
line (25) formed by connecting, in a straight line, the inner boundaries (26), adjacent 
to the apex (7) projecting into the interior of the packaging, of the sealing region (5) 
closing off the packaging. 

12. A packaging according to one of the preceding claims, especially according to 
claim 11, 

characterised in that 

the apex (7) projecting into the interior of the packaging, including the associated 
channel-like inten-uption (9) and/or cut-out (9), is arranged at least partly in the 
sealing region (5) to the outside of the notional line (25), regions of the sealing 
region (5) that are located to the side of the apex (7) and that are In communication 
with the interior of the packaging being unsealed. 

13. A packaging according to one of the preceding claims, 
characterised in that 

the interruption (9) serving as the choke, especially a channel-like interruption 
and/or cut-out, becomes wider in the direction of the outer edge of the packaging. 

14. A packaging according to one of claims 1 to 4 or 6 to 13, 
characterised in that, 

when the intended passage region (7, 9) is formed in the sealing rim (23) of a (base) 
tray (22), there is associated with the or each apex (7) a passage located outside 
the side wall of the tray, which passage is especially in the form of a channel-like, 
triangular or approximately circular cut-out (9), which serves as the choke for the 
contents of the packaging. 

15. A packaging according to one of the preceding claims, 
characterised in that 

the or each apex (7) projects out from an otherwise rectilinearly oriented sealed 
seam (5). 
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le. A packaging according to one of the preceding claims, 
characterised in that 

the apex (7) defines a portion of the sealing region (5) wherein the width of the 
sealing region is reduced with respect to the rest of the course of the sealed seam, 
especially to from 25 % to 50 %. 

1 7. A packaging according to one of the preceding claims, 
characterised in that 

the two legs of the intended passage region defining the apex (7) are so angled off 
on the inside or outside that the width of the sealing in the foremost apex itself also 
corresponds to that in the rest of the region thereof. 

18. A sealing tool (13) for producing a packaging according to one of the preceding 
claims, 

characterised by 

at least one apex (19) located in its plane of action and projecting out from a basic 
body (15) of the tool. 

19. A sealing tool according to claim 18, 
characterised in that 

the basic body (15) of the tool is of substantially parallelepipedal shape and has 
behind the or each apex (19) an interruption (21) bridged by the apex and a width in 
the plane of action which is greater than the wall width of the apex. 
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